Horseradish peroxidase cDNA as a marker for electron microscopy in neurons.
A reliable and convenient marker of gene transfer in neurons is lacking for electron microscopy. To facilitate the use of molecular genetic approaches in such studies, we introduce the use of horseradish peroxidase (HRP) cDNA as a marker that identifies transfected neurons for correlated light and electron microscopy (EM). By flanking the cDNA with an endoplasmic reticulum (ER)-retention signal, expressed HRP was localized and retained inside the ER of neurons. The construct was placed under the control of the synapsin promoter resulting in neuron-specific expression of HRP. After transfection of hippocampal neurons in culture and visualization of HRP with diaminobenzidine (DAB) after fixation, both cell bodies and proximal dendrites of HRP-positive neurons were readily identifiable by light microscopy. After processing for EM, the heavily DAB-labeled ER was obvious in both cell bodies and dendrites of transfected neurons. In addition, the labeling of distal dendrites, axons, and synapses was apparent. The structural preservation of transfected neurons was optimal as is typical for glutaraldehyde-fixed tissue. Due to the ER-retention signal, HRP was contained inside the ER and the ultrastructure of all other components was not occluded and was quantitatively accessible. These characteristics make HRP co-transfection a potentially powerful tool for modern electron microscopy in both cell biology and neuroscience.